Effects of electroacupuncture on expression of c-fos protein in the spinal dorsal horn of rats with chronic visceral hyperalgesia.
Acupuncture is widely used in clinics to suppress chronic visceral pain in patients with irritable bowel syndrome (IBS); however, the exact neurobiological mechanisms for its therapeutic effects need further exploration. The aim of this study was to investigate the possible involvement of spinal neurons in the effects of electroacupuncture (EA) in relieving chronic visceral hyperalgesia in a rat model of IBS. Colon mechanical irritation was applied to male neonatal Sprague-Dawley rats to establish the IBS model. Behavioral test of the abdominal withdraw reflex (AWR) response to colorectal distention stimuli was conducted to judge the degree of colorectal sensitivity. EA at acupoints Zusanli (ST36) and Shangjuxu (ST37) was applied bilaterally in a total of four times every other day, while sham-EA at similar acupoints was done by inserting needles without electrical stimulation. Immunohistochemical methods were used to display the expression of proto-oncogene protein c-fos in the spinal dorsal horn. It was found that AWR scores were significantly increased in the IBS model rats (P<0.01), accompanied with significant increase in the expression of c-fos protein in the superficial laminae (SDH, laminae I and II) and nucleus proprius (NP, laminae III and IV), the neck of the dorsal horn (NECK, laminae V and VI) at lumbosacral (L6-S2) spinal level, and in NECK at thoracolumbar (T13-L2) spinal level, when compared with normal rats (P<0.05). After EA treatment, AWR scores and the expression of c-fos protein in SDH, NP and NECK at similar spinal levels were significantly decreased in the IBS model rats (P<0.05). No such effects on either AWR scores or the expression of c-fos protein were observed in IBS model rats after sham-EA treatment. The abnormally high neuronal excitability in the spinal dorsal horn may be an important reason underlying the visceral hyperalgesia in IBS model rats. EA treatment can relieve the chronic visceral hyperalgesia in IBS rats by suppressing the abnormal neuronal excitability in the spinal dorsal horn.